Role of the hippocampus and amygdala in the extinction of fear-motivated learning.
Fear-motivated learning is at the root of phobias, panic, generalized anxiety and the posttraumatic stress disorder. This makes the inhibition of fear-motivated behavior a therapeutic desideratum in these diseases. The simplest way to accomplish this is by extinction, a procedure by which a given association between a conditioned stimulus or context (CS) and a fearsome event is replaced by a new association between the CS and the lack of the fearsome stimulus. This is a new learning for the subject and, in rats, it requires gene expression and protein synthesis both in the hippocampus and the basolateral amygdala, alongside with the activation of various metabolic signaling pathways. These requirements are similar to, but not identical with those for consolidation of the original memory. In addition, some systems uninvolved in original consolidation appear to be involved in extinction, namely, the endocannabinoid system. Extinction can be enhanced by prolonging the exposure to the lack of fearsome stimulation; e.g., in rats, by increasing the time of permanence in the compartment where the animals no longer receive a footshock. Further research into the possibilities of enhancing extinction at the expense of the original fearsome learning is desirable.